. http://weber.u.washington.edu/ϳebm/ 29. Birken CS, Parkin PC. In which journals will pediatricians find the best evidence for clinical practice? Pediatrics. Experience, Brain, and Behavior: The Importance of a Head Start ABSTRACT. Nature and nurture stand in reciprocity, not opposition. All children inherit-along with their parents' genes-their parents, their peers, and the communities they live in. Development unfolds in an ecologic and a social setting which, just like the genes, is decisive in shaping the organism. The social niche is a crucial link between parents and offspring, an envelope of life chances. It is high time to replace the false dichotomy between nature versus nurture by a more inclusive trio: nature, niche, and nurture. Major brain pathways are specified in the genome, but the learned connections between brain and behavior are fashioned by social experience. The luxuriant overgrowth of neurons and their processes in embryonic and early life provides the substrate for environmentally induced structural change. Activity selects out the synapses that will persist; inactivity results in regression and apoptosis. Learning begins in utero and accelerates after birth. Responsive interactions between infants, their parents, and other caretakers is crucial to biological no less than psychosocial development. Comprehensive pediatric care can help provide a head start to enhance brain development and put the mind on the road to adaptive maturity. ABBREVIATION . PKU, phenylketonuria. P rogress in neuroscience has been simply spectacular. We have learned that brain development is characterized by an initial overproduction of neurons, only half of which will survive, and that experience determines which neurons do survive. The social environment that envelops the child molds the very structure of its brain. 1 Understanding of the role of genetics in development has been transformed. Standard teaching in the past treated the relationship between heredity and environment as a dichotomy, commonly phrased as "nature versus nurture." The source of a given characteristic was assigned either to heredity or to environment. We now recognize that interactions between the products of the genetic code and the salient environment begin before birth and continue throughout life.
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INTERACTIONS BETWEEN NATURE AND NURTURE
The effects of "nature" are dependent on the quality of "nurture" during development; the outcome of "nurture" is dependent on the "nature" of the organisms exposed to it. The "heritability" of a trait is defined as the proportion of the variance in that trait attributable to genetic effects; however, the heritability of a trait calculated in a given study applies only to the population studied under the conditions of the study. If external circumstances change, so will calculated "heritabilities." 3 Gene effects vary with the environment in which development takes place; environmental effects vary with the genetic constitution of the organism growing up in that environment.
The knowledge that disease runs in families is useful in clinical practice because it identifies individuals at risk; prevention becomes possible when research has specified the details of the way nature and nurture interact. For example, halting the mental retardation that appeared to be inevitable in children with phenylketonuria (PKU) was made possible by the discovery that classic PKU results from absence of phenylalanine hydroxylase activity. Some 250 mutations result in an abnormal enzyme; what matters is the final common pathway: lack of enzymatic activity. Because phenylalanine cannot be converted to tyrosine, precursors accumulate and damage the brain. A low-cost method for detecting elevated phenylalanine in the blood of newborns made screening practical. Early detection followed by a phenylalanine-low diet prevents clinical disease. PKU is still an inherited condition; we still cannot repair the genetic defect; yet, a change in nurture (that is, a special diet) permits normal-or near normal-development in children with a gene-based metabolic abnormality.
THE ONTOGENETIC NICHE
Nature and nurture stand in reciprocity, not opposition. Offspring inherit their parents, their peers, and the places they inhabit, along with their parents' genes. West and King 4 have coined the term "ontogenetic niche" to emphasize that the organism develops within an ecologic and social setting which, like its genes, it shares with its parents. Neighborhood and neighbors, schools and recreation centers, and housing and parks influence developmental pathways. The ontogenetic niche is a legacy that guides development, a crucial link between parents and offspring, an envelope of life chances.
Indeed, some effects of niche and nurture on the brain cross generations; they act as if they were "inherited." The nurture of the mother-to-be affects the health of the infant she will rear. If she is immune to rubella, her fetus is protected against the congenital rubella syndrome. Her chances of being immunized depend on where she lives; whether in an industrialized country, where the likelihood of immunization is high, or in a developing society, where many go unimmunized. 5, 6 But even in industrialized countries, the odds are variable. In some countries, unwarranted fear of adverse vaccine reactions has resulted in noncompliance and disease outbreaks. 7, 8 The nutrition and general health of the prospective mother during her adolescence will influence the risk she will give birth to a premature infant when she does get pregnant. Maternal height is a reflection of earlier malnutrition; height is inversely related to prematurity rates. 9 -11 How common is growth stunting? More than half of the children in southern Asia and a third of those in sub-Saharan Africa and Latin America are growing up stunted. 12 The infants who will be born to these female children are at risk for high rates of prematurity.
Attitudes and behaviors about sexuality and parenthood crystallize during childhood and adolescence. The pediatrician can help the boys and girls in his practice acquire healthy attitudes about sexual behavior and parenthood. The goal is to help them rear children who are wanted when they are born and who are born when their parents are mature enough to care for them properly. Children born to teenage mothers, and particularly to single teenage mothers, do far worse than children born to more mature women. 13 Avoiding sexually transmitted diseases protects against vertical human immunodeficiency virus transmission and against the prematurity that results from bacterial vaginosis, both more likely after unprotected sex and multiple sexual partners. Safe sex behavior depends on knowing how infections are acquired, how they can be avoided, and how to obtain condoms. Pediatricians have an unique opportunity to protect the health of the next generation of children by advocating family life education for the youngsters of this generation. 14 
NEIGHBORS AND NEIGHBORHOODS
The impact of neighbors and neighborhoods as a niche is stunningly illustrated in the findings of the Project on Human Development in Chicago Neighborhoods. 15, 16 Neighborhood structure-concentration of poverty, extent of ghettoization, residential instability-accounts for a significant part of adolescent antisocial behavior. However, there is an additional important influence, informal social control, that serves as a significant deterrent to delinquency. Informal social control refers to whether adults in a community keep an eye on children's play groups, intervene when they find truant youngsters, stop teenagers from hanging out and harassing passersby on street corners, and confront persons who abuse public space. Cohesive communities are able to demand and obtain needed resources from city authorities for police patrols, fire stations, garbage collection, and housing code enforcement. The importance of community activism is evident from the fact that high crime rates are characteristic of neighborhoods scarred by abandoned housing, burned-out buildings, graffiti, and litter.
The term "collective efficacy" has been proposed to describe the social cohesion among neighbors willing to act for the common good. It is a component of social capital. Unstable and poverty-stricken neighborhoods with high concentrations of recent immigrants display low collective efficacy. In turn, low efficacy mediates a substantial part of the association between disadvantage and violence. The ecology of neighbors and neighborhood interact with family characteristics to determine behavioral outcomes.
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THE SOCIAL CONSTRUCTION OF THE HUMAN BRAIN
Nature and nurture jointly mold brain structure. The basic plan of the central nervous system is laid down in the human genome, but the detailed pattern of connections result from competition between axons for common target neurons. Because the niche of the species reliably supplies the input for the expectable connections, major central nervous system structures are as uniform as if the wiring plans were "written" in the genome. But that is not the case; nature is a tinkerer that makes use of the components that are already at hand. 17 The regularities of the system result from a) interactions between the organ systems of the embryo, b) interactions between the embryo and its uterine environment, and c) interactions between the organism and its postnatal niche.
As to the first, interactions between simultaneously developing organ systems, consider the steps in forming the ocular alternation layers in the lateral geniculate bodies. Early in embryogenesis, axons from both eyes enter each of the nuclei and intermingle. How does the segregation of separate layers for each eye, essential for vision, come about? It results from periodic waves of spontaneous electrical activity in retinal ganglion cells because immature cell membrane are unstable. If these electrical outbursts are abolished experimentally, separation of layers simply does not occur. 18 Competition between the two eyes, driven by spontaneous retinal activity, determines eye-specific lateral geniculate connections. 19 Neither the genes governing the retina nor the genes governing the geniculate specify the ocular alternation layers; interaction between retina and geniculate during embryogenesis is crucial. Interactions between the embryo and its uterine environment are evident from the fact that female fetuses nidated in utero next to male rather than female siblings display subtle differences in anatomy and behavior. 20 Even mild stress during pregnancy affects birth weight and neuromotor maturation in infant monkeys. 21 In humans, we have clear evidence that learning begins before birth! The human fetus in utero hears its mother's voice more often than any other; on testing shortly after birth, it is able to discriminate that voice from that of other women. 22 The fetus in utero has already learned more than voice recognition. It has begun to learn the prosody of its parent tongue. Four-day-old French infants will suck harder to hear a recording of spoken French instead of spoken Russian because of in utero auditory experience. 23 As to external environmental influences on development, postnatal stimulation is required to form the ocular dominance columns in the occipital cortex. 24 Both eyes of the newborn must receive precisely focused stimulation from the visual environment during the early months of postnatal life to fine-tune the structure of the cortex. If focused vision in one eye of kittens or monkeys is interfered with, the normal eye "captures" most neurons in the occipital cortex in the absence of competition from the deprived eye. The change becomes irreversible if occlusion is maintained through the sensitive period. Human amblyopia, in which there are incongruent visual images from the two eyes, results in permanent loss of effective vision from the unused eye if not corrected within the first 5 years of life.
Thus, which of the overabundant neurons live and which neurons die is determined by the amount and consistency of the stimulation they receive. Interaction between organism and environment leads to patterned neuronal activity that determines which synapses will persist. Experience molds the brain in a process that continues throughout life. Rats reared in "enriched environments" (that is, large cages with many objects to manipulate) show thicker patterns of interconnection in the cerebral cortex than do those confined in small bare cages. 25 Rats forced to perform skilled motor acts have more synapses in the cerebellum than do animals performing the same amount of motor activity in an exercise wheel.
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CORTICAL REPRESENTATION INCREASES WITH USE
When human brains are mapped by magnetic resonance imagings, positron emission tomography scans, and magnetoencephalograms, they display marked functional differences that depend on prior experience. The motor cortex of experienced violinists display a substantially larger representation for the fingers of the left hand (the one used to play the strings) than of the fingers of the right (or bowing) arm. Moreover, the brain area dedicated to finger representation is larger in musicians than in nonmusicians. 27 Musicians have a larger planum temporale on the left than on the right; the asymmetry is greatest in musicians with perfect pitch. 28 The cortex has a remarkable capacity for remodeling in response to change inputs. Sterr et al 29 contrasted finger representation in somatosensory cortex in blind Braille readers who use three fingers on both hands with that for Braille readers using only finger and sighted readers. The investigators found a substantial enlargement of hand representation in the bilateral Braille readers; that enlargement was accompanied by topographic changes on the postcentral gyrus.
If enlargement of cortical areas accompanies increases in activity, shrinkage follows loss. Within days after mastectomy, the amputation of a limb or the correction of syndactyly, the cortical sensory map changes. Intact areas enlarge their representation at the expense of areas from which innervation has been removed. 30 -32 What begins prenatally continues throughout life. Structure follows function.
AFFECTIVE DEVELOPMENT
Not only does the growth of the child's intelligence result from social relationships, but so does the organization of its neuroendocrine axis. The multiple sensory inputs that accompany parenting-warmth, odor, touch, sound, motion-all influence the hypthalmic-pituitary adrenal system. Infant homeostasis is the outcome of a collaborative process. Infant body temperatures are regulated by caretakers when they respond to signals such as crying or changes in color by holding the infant more closely. Maternal touch and warmth modify infant growth hormone production.
Early experience has long-term effects on the brain and the way it ages. 33 The amount of tactile stimulation a rodent pup receives from its mother when she licks it modulates its cortisol response to stress. Those licked more often have more glucocorticoid receptors in the hippocampus and better regulation of hormone levels. Unstimulated pups secrete more cortisol in response to stress; as a result, they exhibit early cell loss in the hippocampus, and display premature memory loss as they grow older. 34, 35 The abandoned infants and toddlers reared in the abysmal state-run orphanages in Romania display abnormal patterns of cortisol secretion; circadian rhythm is abolished. 36 Adult patients with sustained high cortisol levels for 5 years display a significantly smaller hippocampus when compared with age-matched controls. 37 Will these unfortunate youngsters face long-range neuroendocrine dysfunction and brain pathology? A welcome recent report indicates that toddlers who were removed from the Romanian orphanages before the age of 6 months and then adopted by dedicated families in the United Kingdom show a remarkable degree of catch-up despite severe developmental deprivation on arrival; those rescued after 6 months, although they too display surprising gains, continue to reveal persisting cognitive and emotional defects. 38 
GOOD BEGINNINGS, GOOD ENDINGS
Let me conclude by extrapolating from pediatrics to adult medicine. Can a head start in childhood and adolescence, the years pediatricians supervise, influence the later years of life? There is a growing literature on the deleterious effects of low birth weight on morbidity and mortality in later life.
39 -41 Moreover, there is a strong inverse correlation between the amount of schooling received in youth and rates of dementia in old age; that is, the more years elderly persons have attended school, in their youth, the lower the rates of Alzheimer's disease in old age. This has been consistently demonstrated in population studies in countries as varied as the United States, France, Italy, Sweden, Finland, Israel, and China. 42 This last finding once again emphasizes the importance of the quality and duration of public education. It is to go well beyond the evidence to suggest a causal relationship between more education in youth and less dementia in old age. But what is to be lost by endorsing universal education as public policy to prevent senility? At the worst, our children will have become more competent citizens before senility begins!
CONCLUSION
Whether or not so grand a claim is warranted, pediatricians clearly can promote a head start on brain development. This requires that they fulfill two roles: first, that they provide comprehensive psychosocial care for the children in their practices; and second, that they become advocates for children. This is not a new message. When Abraham Jacobi 43 delivered the first Presidential Address to the American Pediatric Society, he stated:
"Every physician is by destiny a 'political being' in the sense in which the ancients defined the term; that is, a citizen of a commonwealth, with many rights and great responsibilities. The latter grow with increased power both physical and intellectual. The scientific attainments of the physician and his appreciation of the sources of evil enable him to strike at its root by advising aid and remedy . . . " opmental catch-up, and deficit, following adoption after severe global early privation. J Child Psychol Psychiatry. 1998;39:465-476 39. Law CM, Shiell AW. Is blood pressure inversely related to birth weight?
The strength of evidence from a systematic review of the literature. S treptococcus pneumoniae is the most common cause of invasive bacterial infection in children.
In addition, the organism causes 30% to 50% of cases of acute otitis media; 24 million visits to pediatricians per year in the United States are referable to this diagnosis. 1 It is also responsible for a significant amount of morbidity and mortality in children and adults in the United States and in other countries. A majority of cases of invasive disease caused by S pneumoniae occur in children Ͻ2 years of age and adults 65 years of age and older. 1 The current 23-valent pneumococcal vaccine has been shown to be ineffective in children Ͻ2 years old. 2 In addition, resistance of S pneumoniae to penicillin, cephalosporins, and other antibiotics has become a serious problem. 3 These factors prompted investigations that have culminated in the development of conjugated polysaccharide-protein vaccines. These new vaccines are similar in design to the already licensed Haemophilus influenzae, type b conjugate vaccine. Widespread deployment of the conjugate H influenzae vaccine in 1987 has been followed by a major decrease in morbidity and mortality of H influenzae infection. 4 In this commentary, we will review briefly pneumococcal infection and discuss the roles of current and future vaccines in the prevention of pneumococcal disease.
Nasopharyngeal colonization with S pneumoniae occurs in a majority of children and is most common in children Ͻ4 years of age.
2 Colonization may be followed by acute otitis media and other upper respiratory infections, as well as by pneumonia. Severe infection, including bacteremia and meningitis, also may occur with significant attendant morbidity and mortality.
1 Children 6 to 24 months of age are at the highest risk for pneumococcal infection because passively acquired maternal antibodies are no longer present. The currently available pneumococcal vaccine has been ineffective in producing a significant antibody response in children Ͻ2 years of age; however, a new conjugate vaccine may be effective in this population. 4 
CURRENT VACCINE
To date, at least 90 serotypes of S pneumoniae have been identified. The current pneumococcal vaccine, licensed in 1983, contains purified, capsular polysaccharide antigen of 23 serotypes of S pneumoniae (1, 2,  3, 4, 5, 6B, 7F, 8, 9N, 9V, 10A, 11A, 12F, 14, 15B, 17F,  18C, 19A, 19F, 20, 22F, 23F, and 33F ). These serotypes are responsible for 85% to 90% of adult infections and virtually 100% of invasive disease in children. The current vaccine replaced a 14-valent vaccine licensed in the United States in 1977. 4 The current 23-valent vaccine had efficacy rates of 61% and 75% in two studies of immunocompetent adults in the prevention of bacteremia and meningitis caused by the S pneumoniae serotypes that were incorporated into the vaccine that was used. 5, 6 Butler and associates 5 also reported a 57% efficacy rate in all persons Ͼ5 years of age.
Although the current polysaccharide vaccine has been effective in reducing severe disease in the adult population, 5 it cannot impact significantly on the frequency of disease in children Ͻ2 years of age because it does not elicit a significant antibody response in these children. 4 The current vaccine also has not been shown to be effective in protection against acute otitis media caused by S pneumoniae. 2 Current recommendations of the Committee on Infectious Diseases of the American Academy of Pediatrics do not include routine use of the vaccine in children unless they suffer from a specific medical condition that puts them at a higher risk than normal children for severe pneumococcal infection.
CURRENT INDICATIONS
According to the 1997 Red Book, 2 pneumococcal vaccine is indicated in children 2 years of age and older with: Pneumococcal vaccine also is indicated in children with chronic cardiovascular disease, chronic pulmonary disease (cystic fibrosis or emphysema, but not asthma), or chronic liver disease (cirrhosis). The American Academy of Pediatrics also recommends vaccination of children Ͼ2 years of age who live in special environmental or social situations where the risk of invasive pneumococcal infection or its com-
